ABSTRACT The reliability and validity of two tests (cold water and reactive hyperaemia) designed to confirm a patient's history of vibration induced white finger were studied. The cold water test is a measure of digital rewarming after hand immersion in cold water. Reactive hyperaemia consists of measuring digital rewarming after cold water immersion plus temporary ischaemia imposed on the hand. For ten weeks, ten healthy male volunteers were submitted once a week to both tests to study their reliability. The results showed a strong inter and intraindividual scattering. The mean value for the whole group, however, did not differ significantly from one week to the next. Fifty two subjects exposed to hand/arm vibration were submitted to both tests to estimate their validity. They were classified, according to their medical history, into three groups: A = no symptoms, B = tingling or numbess, or both, C = Raynaud's phenomenon. Both tests agreed with the clinical staging. For reactive hyperaemia, however, the differences between the groups were statistically significant only when the test was performed at 10°C. These tests are more useful to study a group than an individual case. Time has no significant effect on the mean result of a group.
Numerous tests have been described to confirm a patient's history of vibration white finger (VWF),' -' but their reliability has not been properly examined. Therefore it was decided, firstly, to estimate the reliability of two tests among non-exposed subjects and, secondly, their validity among a group of workers exposed to different sources of hand arm vibration. The test chosen, cold water, thoroughly described by Fawer' and reactive hyperaemia, described by Krahenbuhl9 are easy to perform and may therefore be of use in the daily work of an industrial medicine outpatient department.
Material and methods

COLD WATER TEST
The cold water test is based on the theory that after immersion in cold water digital rewarming is slower in a subject suffering from VWF than in a normal subject.
The subject is tested sitting. After 15 minutes adaptation to the surrounding temperature (room T°was This paper is dedicated to the late R F Fawer, MD, MS, who took an active part in this study.
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always kept between 200 and 22°C) thermocouples (Ellab AH-9) are attached to the ventral surface of the ring and forefingers of both hands, which are then submerged for 15 minutes in water at temperature (T°) of 50 to 7°C. The hands are then lightly dried and fingertip rewarming is measured for 20 minutes, using an Ellab thermometer (DU-35 type, 5 measure channels).
REACTIVE HYPERAEMIA TEST
The theory underlying this test is as follows. Reactive hyperaemia should take place after a period of ischaemia imposed on a finger. Raynaud's phenomenon is due to a spasm of the digital arteries, mainly in relation to cold. It is reasonable to suppose that for patients suffering from Raynaud's phenomenon there is a critical temperature at which the arteries collapse, therefore abolishing or at least weakening reactive hyperaemia.
The subject sits to be tested. After 15 minutes adaptation to the surrounding T°(20°-22°C) thermocouples are attached to the same fingers and in the same way as for the cold water test. A blood pressure cuff is placed around both the subject's wrists and inflated above the systolic pressure. Both hands are then submerged in a water bath cooled at 1 5°C. After five minutes ischaemia, the base line T°for each finger 284 Assessment of vibration induced white finger: reliability and validity of two tests volunteer (fig 1) .
The two way analysis of variance (table 2) showed large, statistically significant differences between the mean values for each subject but only minor, nonstatistically significant, differences between the mean values of each week were observed, this for both hands. Brubaker et al fixed an arbitrary limit of 0-2°C for digital rewarming, values less than this being considered a pathological and those greater, a normal response.'0 The population was separated into two, group A on one side, and groups B and C on the other; the former being composed of healthy subjects would be expected to have a normal response, the Assessment of vibration induced white.finger: reliability and validity of two tests latter a pathological one. The sensitivity was 73%, the specificity 74%.
A discriminant analysis, using the SPSS program was calculated (table 5) . Roughly 60% of the subjects fell into the right category, most of the subjects wrongly classified belonging to group B.
Discussion
The reliability study has shown that the tests studied here can be useful on a group basis. Indeed, the mean values for the group did not differ significantly from one week to the next. But it has also shown that dispersion is important, not only between the mean values of each subject, but also within a subject, from week to week. Therefore, for an individual, their predicture power is low. This was confirmed by the validity study.
The discriminant analysis showed that only 60% of the subjects were correctly classified. Different assumptions may be put forward to explain that. Firstly, the subjects were classified according to medical history alone. Secondly, most subjects wrongly classified belong to group B, which may be considered as a borderline between healthy and unhealthy subjects. Thirdly, it may be due to the inter and intraindividual scattering of the results, as shown in the reliability study.
Using Brubaker's criteria, the results were a little more convincing. But the disadvantage of this analysis is that it only allows two groups to be formed. Subjects in group B (OT/ON) were classified as suffering from VWF although whether they will develop Raynaud's phenomenon is not known.
It is concluded that these tests may be used for a group follow up but have little value in the evaluation of an individual.
